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A B S T R A C T

Purpose
Obesity increases risk for all-cause and breast cancer mortality and comorbidities in women who have been
diagnosed and treated for breast cancer. The Exercise and Nutrition to Enhance Recovery and Good Health
for You (ENERGY) study is the largest weight loss intervention trial among survivors of breast cancer to
date.

Methods
In this multicenter trial, 692 overweight/obese women who were, on average, 2 years since primary
treatment for early-stage breast cancer were randomly assigned to either a group-based behavioral
intervention, supplemented with telephone counseling and tailored newsletters, to support weight loss or
a less intensive control intervention and observed for 2 years. Weight and blood pressure were measured
at 6, 12, 18, and 24 months. Longitudinal mixed models were used to analyze change over time.

Results
At 12 months, mean weight loss was 6.0% of initial weight in the intervention group and 1.5% in
the control group (P � .001). At 24 months, mean weight loss in the intervention and control
groups was 3.7% and 1.3%, respectively (P � .001). Favorable effects of the intervention on
physical activity and blood pressure were observed. The weight loss intervention was more
effective among women older than 55 years than among younger women.

Conclusion
A behavioral weight loss intervention can lead to clinically meaningful weight loss in overweight/
obese survivors of breast cancer. These findings support the need to conduct additional studies to
test methods that support sustained weight loss and to examine the potential benefit of
intentional weight loss on breast cancer recurrence and survival.

J Clin Oncol 33:3169-3176. © 2015 by American Society of Clinical Oncology

INTRODUCTION

Breast cancer is the most common invasive cancer in
women, currently accounting for 29% of all new
cancers among women in the United States.1 Im-
provements in survival after the diagnosis of breast
cancer have resulted in an increasing number of
breast cancer survivors, now estimated at more than
2.9 million women.2 Among breast cancer survi-
vors, obesity is associated with a 33% increased risk
for all-cause and breast cancer mortality.3 Further,
obesity is associated with adverse metabolic and car-
diovascular disease risk factors and comorbidities
such as type 2 diabetes, hypertension, and cardiovas-

cular disease.4,5 Obesity also contributes to enduring
psychosocial problems, physical impairments, lower
quality of life, and treatment-related adverse effects.6

Arthralgias and myalgias can result from both che-
motherapy and adjuvant endocrine therapy and are
among the factors that often make weight manage-
ment efforts more challenging in this population.7

The concern about obesity and cancer has prompted
the American Society of Clinical Oncology (ASCO)
to develop a position statement on obesity and can-
cer, as well as resources to encourage oncology pro-
fessionals to address this issue with their patients.8

The effect of a weight loss intervention in over-
weight or obese breast cancer survivors has been
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examined in a few prior studies, as previously reviewed.9 The multi-
center Exercise and Nutrition to Enhance Recovery and Good Health
for You (ENERGY) study is the largest weight loss study in this patient
population to date, enrolling 692 overweight or obese women who
had been diagnosed and treated for early-stage breast cancer.10 The
primary end point for this randomized controlled trial (RCT) was
weight loss measured at 1- and 2-year follow-up. Secondary aims
included the exploration of effect modifiers (eg, time since diagnosis,
type of tumor and therapy) on weight loss at 24 months. We hypoth-
esized that a behavioral weight loss intervention emphasizing in-

creased physical activity and tailored to this population would result in
greater weight loss in the intervention group compared with a control
group assigned to a less intensive intervention.

METHODS

Study Design

A detailed description of the ENERGY study procedures and interven-
tion has been published previously.10 This RCT featured a group-based
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Fig 1. Participant flow during enroll-
ment, exclusions during screening, and
clinic visit participation.
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semi-structured weight loss program supplemented with telephone counsel-
ing and tailored newsletters to promote weight loss through increased physical
activity and reduced energy intake relative to expenditure. The study was
approved and monitored by the institutional review boards of all sites, and
participants provided written informed consent.

Study Population

Study participants were recruited and managed at four sites (San Diego,
CA; Denver, CO; St Louis, MO; and Birmingham, AL). Inclusion criteria were
age � 21 years; a history of breast cancer (stage I [� 1 cm], II, or III) diagnosed
within the previous 5 years; completion of initial therapies not including
endocrine therapy; body mass index (BMI) of 25 to 45 kg/m2; and ability to
comply with study procedures. Exclusion criteria included history of malig-
nancies other than initial breast cancer, except nonmelanoma skin cancer;
serious psychiatric illness; and any medical condition substantially limiting
moderate physical activity. Figure 1 presents the participant flow during re-
cruitment and follow-up. Random assignment was performed by a centralized
computer process, assigning participants in a 1:1 ratio to either the interven-
tion arm or the less intensive intervention control arm, stratified by age (� or
� 55 years), stage (I v others [II and III]), and study site.

As previously described,10 693 women with a history of invasive breast
cancer were initially enrolled onto the study. Since publication of that article,
one additional postrandomization exclusion was approved by the data and
safety monitoring board, leaving an analytic sample of 692 women (344
women in the intervention group and 348 controls).

Interventions

Intervention details have been reported previously.10 The goal of the
intervention was a 7% weight loss at 2 years after random assignment. Briefly,
the intervention began with an intensive phase that consisted of 4 months of
weekly 1-hour group sessions for closed groups of an average of 15 women,
tapering to every other week for 2 months. From 6 months onward, the groups
met monthly for the remainder of the first year. The strategies and guidance
discussed in the group sessions were reinforced by brief (10- to 15-minute)
personalized guidance delivered by telephone and/or e-mail.

The goal of dietary guidance was to promote a reduction in energy
intake, aiming for a deficit of 500 to 1,000 kcal a day relative to expenditure.
The physical activity goal was an average of at least 60 minutes per day of
purposeful exercise at a moderate level of intensity.

Tailored print newsletters provided additional support when the groups
met less frequently. Newsletters were provided quarterly from 6 to 24 months;
were individually tailored based on information about physical activity, di-
etary intake, and weight; and provided guidance for overcoming barriers to
increase physical activity and regulate dietary intake.

Control group participants were provided weight management re-
sources and materials in the public domain. An individualized diet counseling
session was provided at baseline and 6 months, and current physical activity
recommendations (at least 30 minutes per day) were advised. Control group
participants also received monthly telephone calls and/or e-mails from the
study coordinator and were invited to attend optional informational seminars
on aspects of healthy living other than weight control every other month
during the first year.

Measures

Height was measured at baseline, and weight was measured at baseline
and at 6-, 12-, 18-, and 24-month follow-up clinic visits. Waist circumference
was measured at baseline and 12 and 24 months. Blood pressure was measured
at all clinic visits following standardized procedures. Two blood pressure
measurements using a conventional mercury sphygmomanometer were ob-
tained, with the reported value being the mean of these measures.

Physical activity was assessed using the modified Godin Leisure-Time
Exercise Questionnaire, which has been validated previously in cancer re-
search.11 The modified Godin Leisure-Time Exercise Questionnaire consists
of three questions regarding the frequency and duration of mild, moderate,
and strenuous exercise performed during free time in a typical week. Total
weekly minutes of moderate and strenuous exercise were calculated.

Fitness level was obtained by measuring recovery heart rate after a
3-minute step test, and measurements were compared with previously pub-
lished standards to determine fitness level.12 Good to excellent fitness corre-
sponds to the lowest recovery heart rate tertile among age-matched women in
a large community health study,12 and poor to fair fitness corresponds to the
highest two tertiles of recovery heart rate.

Statistical Analysis

Comparability of the study groups was examined using t tests for con-
tinuous variables and �2 tests for categorical variables. Longitudinal mixed
models were used to analyze weight change over time. This method allows for
missing data while using all available records. As planned and approved in the
study protocol,10 the primary analysis treats all missing weights as resulting
from a missing at random process, with sensitivity analyses conducted around
that assumption. Thus, any missing data were assumed to be missing at
random, and a sensitivity analysis comparing weights of those who did and did

Table 1. Characteristics of Study Participants

Characteristic

% of Patients

Control
(n � 348)

Intervention
(n � 344)

Age, years
Mean 56 56
SD 9 9
30-44 9.8 13.1
45-54 32.8 30.5
� 55 57.5 56.4

Race/ethnicity
Non-Hispanic white 81.0 77.0
African American 10.1 10.5
Hispanic 5.8 7.6
Mixed/other 3.2 4.9

Postmenopausal at study entry 82.8 79.9
Weight at study entry, kg

Mean 84.7 85.0
SD 13.8 14.3

Body mass index at study entry, kg/m2

Mean 31.4 31.6
SD 4.6 4.7
25–29.9 45.1 46.2
30–34.9 35.1 29.7
35–45 19.8 24.1

Years between primary treatment and study entry
Mean 2.18 2.02
SD 0.55 0.55

Breast cancer stage
I 31.9 32.0
II 51.7 48.6
III 16.4 19.5

Tumor estrogen receptor status
Positive 77.3 77.0
Negative 22.7 23.0

Chemotherapy
Yes 75.3 77.0
No 24.7 23.0

Antiestrogen use
None 23.0 25.2
SERM only 23.3 20.2
Any AI 53.7 54.6

NOTE. There were no statistically significant differences between
the groups.
Abbreviations: AI, aromatase inhibitor; SD, standard deviation; SERM, selec-

tive estrogen receptor modulator.

Effect of an Intervention on Weight in Breast Cancer Survivors
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not complete the 24-month clinic visit was done. For outcomes, the anal-
ysis used a mixed model that computed least square mean differences of the
treatment-time interaction (equivalent to contrast statements). The study
had 90% power to detect a mean weight change of 2.75 kg, the primary
end point.10

Subgroup analysis (per protocol) analyzed weight loss at 24 months in
subgroups defined by a median split of time since breast cancer diagnosis,
tumor receptor status, and type of therapy. We also examined differential
weight loss by categories of race/ethnicity and age. Percent weight loss was
modeled separately for intervention participants and controls using regres-
sion models with a single predictor of interest. When significant subgroup
associations were identified, a multivariable regression model controlled
jointly for predictors of interest. Variables that were related to intervention
weight loss when used singly, but that lost statistical significance in the
multivariable model, were further analyzed with bivariate tests to describe
the association (and lack of independence) of some of the variables. P � .05
was considered statistically significant, without adjustment for multiple
testing in secondary analysis.

RESULTS

No statistically significant between-group differences were observed at
baseline (Table 1). At the 6-, 12-, and 18-month time points, the
intervention group had a lower mean weight and BMI than the control
group (Table 2). At 6 months of follow-up, mean weight loss in the
intervention group was 5.9% of initial weight. At 12 months, this
weight loss (6.0% of initial weight) was maintained, and at 18 months,
it was 4.7% below the baseline weight. At 24 months, the intervention
group was 3.7% lighter than it was at study entry. On average, the
control group lost 1.3%, 1.5%, 1.3%, and 1.1% at the 6-, 12-, 18-, and
24-month follow-up visits, respectively. In intervention women, per-
centage of weight lost at 24 months did not differ by BMI category
(overweight: mean, 3.9%; SEM, 0.5%; obese class 1: mean, 3.1%; SEM,

0.9%; obese class 2: mean, 5.4%; SEM, 1.1%; obese class 3: mean,
0.8%; SEM, 1.6%).

At 12 months, 55% of the intervention group participants had
lost � 5% of their initial weight, and 26% had lost � 10% of initial
weight. At 24 months, 44% of intervention group participants were at
a weight that was � 5% lower than initial weight, and 15% were �
10% less than initial weight. Among the control group participants, a
considerably lower proportion of participants achieved those degrees
of weight loss (Fig 2).

Weight was not available for 44 intervention group and 61 con-
trol group participants at 24 months (Fig 1). Noncompleters did not
differ from completers in baseline weight or 6-month weight, but they
were heavier than completers at 12 months (overall: 86.6 v 81.2 kg,
respectively, P � .03; intervention group, 88.5 v 79.3 kg, respectively).

Both systolic and diastolic blood pressure were lower in the
intervention group than the control group at follow-up clinic visits, as
shown in Table 3 (P � .05 except for diastolic blood pressure at 12
months). At the 6- and 12-month clinic visits, the intervention group
reported greater moderate/strenuous physical activity (238 and 212
minutes per week, respectively) than the control group (163 and 139
minutes per week, respectively; P � .001). However, at the 18- and
24-month clinic visits, reported physical activity levels were similar in
both groups and were considerably lower than those reported by the
intervention group at the two earlier follow-up time points. Recovery
heart rates after the step test were lower in the intervention group than
controls at 6 months (52 v 54 beats per minute; P � .09; Table 3), and
at study end, 40% of intervention group women were classified as
having a step test heart rate of good to excellent compared with 32% of
controls (P � .09).

In the control group, none of the subgroup categories were sta-
tistically significantly associated with 24-month weight loss (Table 4).

Table 2. Weight and Other Anthropometric Measurements

Measurement

Intervention Control

P�No. of Women Mean (SEM) No. of Women Mean (SEM)

Weight, kg
Baseline 344 85.0 (0.8) 348 84.7 (0.7) .77
6 months 315 80.0 (0.8) 305 83.5 (0.8) .002
12 months 297 79.7 (0.9) 288 83.5 (0.9) .003
18 months 278 80.6 (0.9) 262 83.5 (0.9) .02
24 months 300 81.4 (0.9) 287 83.8 (0.9) .13

Change from baseline, %
6 months 315 �5.9 (0.3) 305 �1.3 (0.3) � .001
12 months 297 �6.0 (0.4) 288 �1.5 (0.4) � .001
18 months 278 �4.7 (0.4) 262 �1.1 (0.4) � .001
24 months 300 �3.7 (0.4) 287 �1.3 (0.4) � .001

Body mass index, kg/m2

Baseline 344 31.6 (0.3) 348 31.4 (0.2) .50
6 months 315 29.7 (0.3) 305 31.0 (0.3) .001
12 months 297 29.7 (0.3) 288 30.9 (0.3) .003
18 months 278 30.0 (0.3) 262 30.8 (0.3) .03
24 months 300 30.3 (0.3) 287 31.0 (0.3) .14

Waist, cm
Baseline 344 104.9 (0.7) 348 103.5 (0.7) .13
12 months 275 97.8 (0.7) 247 100.4 (0.7) .004
24 months 272 99.4 (0.7) 259 100.4 (0.7) .21

�P value represents group-time interaction in a longitudinal mixed effects model for the variable of interest.
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In the intervention group, 24-month weight loss did not vary by time
between completion of primary treatment and study entry (Table 4).
However, intervention women who had received chemotherapy lost
less weight at 24 months (3% of initial weight) than those who had not
received chemotherapy (6.1% of initial weight; P � .01). Likewise,
intervention women on aromatase inhibitor therapy were more suc-
cessful at losing weight during the trial than those who did not use
these agents (4.7% v 2.5%, respectively). We observed no racial/ethnic
differences in weight loss.

Age at study entry was strongly associated with weight loss in the
intervention women. At 24 months, women younger than age 45 years
had a mean weight loss of 0%, compared with 2.1% for those age 45 to
54 years and 5.2% for those age 55 years or older (P � .001; Table 4).
However, intervention women in the youngest age group (30 to 44
years) reported as much or more physical activity at each time point
than women in other age groups. The youngest group reported a mean
of 110 minutes (standard deviation [SD], 132 minutes) of weekly
moderate or vigorous physical activity at baseline and 181 minutes
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Fig 2. Proportion of study participants
achieving a weight loss of more than 5%
and more than 10% of initial weight at 12
and 24 months.

Table 3. Clinic Visit Measures

Measure

Intervention Control

P�No. of Women Mean (SEM) or % No. of Women Mean (SEM) or %

Systolic blood pressure, mmHg
Baseline 344 124 (0.9) 347 125 (0.8) .18
6 months 294 119 (0.9) 280 123 (0.9) .001
12 months 278 121 (0.9) 255 123 (1) .001
18 months 254 121 (1) 234 124 (1) .007
24 months 274 122 (1) 265 124 (1) .05

Diastolic blood pressure, mmHg
Baseline 344 77 (0.5) 347 78 (0.5) .56
6 months 294 74 (0.5) 280 76 (0.6) .002
12 months 278 75 (0.6) 255 76 (0.6) .11
18 months 254 75 (0.6) 234 77 (0.6) .005
24 months 274 75 (0.6) 265 77 (0.6) .05

Physical activity, minutes of moderate or strenuous activity per week
Baseline 343 94 (7) 348 103 (8) .47
6 months 294 238 (11) 280 163 (10) � .001
12 months 269 212 (11) 245 139 (9) � .001
18 months 249 168 (9) 226 158 (12) .29
24 months 256 165 (10) 250 157 (11) .67

Step test recovery heart rate, beats per minute
Baseline 340 57 (0.6) 348 56 (0.5) .44
6 months 272 52 (0.6) 252 54 (0.6) .09
12 months 245 52 (0.6) 213 52 (0.6) .46
18 months 207 52 (0.7) 180 53 (0.7) .39
24 months 215 51 (0.6) 206 52 (0.6) .37

Step test heart rate, % good to excellent
Baseline 340 23.5 348 23.6 .97
6 months 272 41.9 252 33.3 .01
12 months 245 42.9 213 36.2 .04
18 months 207 39.6 180 37.2 .48
24 months 215 40.0 206 32.0 .09

�P value represents group-time interaction in a longitudinal mixed effects model for the variable of interest.

Effect of an Intervention on Weight in Breast Cancer Survivors
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(SD, 173 minutes) at 24 months. Women age 55 to 82 years reported a
mean of 92 minutes (SD, 123 minutes) at baseline and 155 minutes
(SD, 170 minutes) at 24 months.

In a multivariable model (controlled for baseline weight, tumor
estrogen receptor status, treatment, intervention group, age, and race/
ethnicity), intervention assignment and age were strong predictors of
maintained weight loss at 24 months (P � .001), but chemotherapy
and aromatase inhibitors were no longer associated with weight loss.
The bivariate associations between weight loss with chemotherapy
and aromatase inhibitors seem to be a result of collinearity with age
(data not shown).

DISCUSSION

A group-based behavioral weight loss intervention, supplemented
with personal contact and support, can promote weight loss among
overweight or obese breast cancer survivors that is comparable to that
achieved in the general population of obese adults.13,14 Behavioral
treatment programs of this type typically result in an initial weight loss
of 5% to 10% of baseline weight, which has been shown to confer
health benefits in the general population of adults, individuals at risk
for diabetes, and those with type 2 diabetes.13,14 Women who have

been diagnosed and treated for breast cancer often have special issues
and problems, such as treatment-related adverse effects, fatigue, and
depression, that can complicate weight management efforts. Results
from the ENERGY trial demonstrate that weight loss, although mod-
est, and increased physical activity can be achieved in this population,
suggesting that these problems can be overcome.

In a recent systematic evidence review for the US Preventive
Services Task Force, behavioral interventions targeting obese adults
that had 12 to 26 counseling sessions per year were associated with a
6% weight loss and promoted significantly more weight loss than
programs with fewer sessions.13 Current practice guidelines recom-
mend as an initial goal the loss of 5% to 10% of baseline weight within
6 months but also recognize that a sustained weight loss of 3% to 5% of
body weight may lead to clinically meaningful reductions in some
cardiovascular risk factors.15

Results of this study can be compared with the LISA (Lifestyle Inter-
vention in Adjuvant Treatment of Early Breast Cancer) trial, an RCT of a
telephone-based weight loss intervention in 338 postmenopausal women
withbreastcancerreceivingletrozole.16 Thedegreeofweight lossachieved
in that study was similar, although slightly less, than in the this study
(intervention arm v control arm: 5.3% v 0.7% at 6 months and 3.6 v 0.4%
at 24 months, respectively). Two larger studies in breast cancer survivors

Table 4. Weight Change Across Participant Subgroups

Factor

Intervention Control Intervention Control

No. of
Women

Mean Baseline
Weight (kg; SEM)

No. of
Women

Mean Baseline
Weight (kg; SEM)

Mean % Weight Loss
at 24 Months (SEM) P�

Mean % Weight Loss
at 24 Months (SEM) P�

Time between primary
treatment and study entry

.27 .49

� 23 months 182 85.2 (1.1) 169 85.7 (1.1) 3.2 (0.6) 0.9 (0.6)
� 23 months 160 84.9 (1.1) 178 83.6 (0.9) 4.2 (0.6) 1.5 (0.6)

Estrogen receptor status .06 .91
Positive 261 84.6 (0.9) 255 84.9 (0.9) 4.2 (0.5) 1.3 (0.5)
Negative 78 87.1 (1.6) 75 84.5 (1.4) 2.2 (1.0) 1.2 (1.1)

Progesterone receptor status .33 .75
Positive 218 84.8 (1.0) 225 85.1 (0.9) 3.9 (0.5) 1.4 (0.5)
Negative 117 85.8 (1.4) 104 84.0 (1.3) 3.0 (0.8) 1.1 (1.0)

HER2 status .40 .08
Positive 52 86.0 (2.0) 47 86.0 (1.9) 3.2 (0.9) 3.1 (1.2)
Negative 277 84.9 (0.8) 268 84.7 (0.8) 3.8 (0.5) 1.0 (0.5)

Chemotherapy .002 .87
Yes 265 85.7 (0.8) 262 85.0 (0.9) 3.0 (0.5) 1.2 (0.5)
No 79 82.6 (1.5) 86 83.8 (1.5) 6.1 (0.8) 1.4 (0.7)

Antiestrogen use .05 .54
None 86 85.5 (1.5) 77 85.1 (1.4) 2.4 (1.0) 0.9 (1.1)
SERM only 69 85.1 (1.6) 78 85.9 (1.5) 2.7 (0.9) 0.6 (0.8)
Any AI 186 84.8 (1.1) 180 83.8 (1.0) 4.7 (0.5) 1.7 (0.6)

Race/ethnicity .15 .80
Non-Hispanic white 265 84.5 (0.8) 282 84.9 (0.9) 4.0 (0.5) 1.3 (0.5)
African American 36 94.5 (2.3) 35 89.2 (2.2) 1.3 (1.2) 0.4 (1.3)
Hispanic 26 79.3 (2.8) 20 78.1 (2.9) 1.9 (1.8) 1.8 (1.5)
Mixed/other 17 81.6 (3.3) 11 76.3 (4.2) 5.4 (2.0) 3.0 (1.1)

Age, years � .001 .15
30-44 45 85.3 (2.4) 34 89.8 (2.6) 0.0 (1.2) -0.7(1.6)
45-54 105 84.9 (1.2) 114 84.1 (1.2) 2.1 (0.9) 0.7 (0.6)
55-82 194 84.9 (1.1) 200 84.2 (1.0) 5.2 (0.5) 1.9 (0.6)

Abbreviations: AI, aromatase inhibitor; HER2, human epidermal growth factor receptor 2; SERM, selective estrogen receptor modulator.
�P value represents within-group weight loss difference by subgroup category.
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that are currently under way are examining the effect of a lifestyle inter-
vention to promote weight control on cancer outcomes.17,18

As observed in all behavioral weight loss studies, preventing
weight regain when support and contact are reduced, as it was in the
second year of the participants’ involvement in this study, is a chal-
lenge. Results from previous reviews indicate that an intervention
group who, on average, loses 5% to 10% of initial weight during the
intervention will maintain an average of 50% of that weight loss at 1
year and 44% of that loss at 2 years.16 Biologic factors contribute to
weight regain, such as reduced resting energy expenditure in associa-
tion with a reduced body mass, but the primary problem seems to be
deteriorating adherence to behavioral changes relating to diet and
exercise.19,20 Various strategies have been identified as promoting
long-term weight loss maintenance,14,21 such as self-monitoring, in-
creased physical activity, cognitive restructuring to attenuate response
to lapses, and regular planned meals. However, extending the length of
treatment and support has been shown to be one of the most poten-
tially effective strategies for promoting maintenance of weight loss.22

Oncology providers can help patients make healthy lifestyle
choices that promote weight control, and the ASCO statement in-
cludes guidelines for education and referral.8 Resources and specific
strategies such as those used in the ENERGY behavioral intervention
are available in booklets for oncologists and patients and on ASCO’s
patient Web site.

Analysis of potentially influencing characteristics, such as time
since diagnosis and type of tumor and therapy, revealed that only
intervention group and age were variables independently predictive of
weight loss. Differential weight loss in association with chemotherapy
or use of aromatase inhibitors seems to be a result of the clinical
association with age and treatments. Less weight loss in younger com-
pared with older intervention group participants may be attributable
to both physiologic and psychosocial factors. Premature menopause is
a common consequence of chemotherapy and occurs in the majority
of women who are premenopausal at diagnosis and is accompanied by
physiologic changes that can affect the energy balance (eg, increased
truncal fat, reduced lean mass).23 Also, younger breast cancer survi-
vors are more likely to have young children, family obligations, and
work demands that make it more difficult to make dietary modifica-
tions and achieve daily exercise goals, as well as greater psychosocial
distress after diagnosis.24,25 Younger breast cancer survivors may need
counseling and resources beyond that of a semi-structured behavioral
weight loss program, as used in this study, to successfully achieve
weight loss. Efforts exploring social media and new communication
tools merit further investigation.

As with all trials, this study had limitations. Although weight
was available at 12 and 24 months for 85% of the randomized

participants, indicating a relatively low drop-out rate for a weight
loss study, our sensitivity analysis suggested that participants from
whom 24-month weight data were unavailable were heavier than
completers at 12 months. Also, the data on physical activity were
self-reported, and it is known that study participants often do not
accurately report their levels of physical activity.26 The population
was predominantly non-Hispanic white, so optimal subgroup
analysis to assess differential response across race/ethnicities was
not possible. Future studies that develop and test interventions
tailored for Hispanic or minority breast cancer survivors who are
overweight or obese are needed.

In conclusion, a behavioral weight loss intervention can in-
duce clinically meaningful weight loss in overweight or obese
breast cancer survivors, comparable to that observed in the general
population. A 4% to 6% weight loss will move many breast cancer
survivors toward an optimal body weight, and this degree of inten-
tional weight loss has been shown to substantially reduce circulat-
ing levels of estrogens and cytokines, which may be drivers of breast
cancer recurrence.27 Younger breast cancer survivors may need
counseling and resources beyond that of a semi-structured behav-
ioral weight loss program, as used in this study, to successfully
achieve weight loss. Ultimately, there is a need for larger, longer
term trials to test the effects of intentional weight loss on breast
cancer recurrence and survival.
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